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Fig. 6
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KEY WORD DETECTION DEVICE,
CONTROL METHOD, AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority from Japa-
nese Patent Application No. 2012-057999, filed on Mar. 14,
2012, the entire contents of which is incorporated herein by
reference for all purposes.

FIELD

The present invention relates to a key word detection
device that detects a search key word from a target image in
order to perform a search with a search engine on the internet,
and a control method and a computer-readable recording
medium relating to the same, and a display apparatus.

BACKGROUND

Nowadays, a search key word used to perform a search
with a search engine on the internet is transmitted in a tele-
vision (hereinafter referred to as “TV”) broadcasting image
such as a CM (Commercial Message). The search key word is
displayed on a TV broadcast receiver as a part of the TV
broadcasting image, which prompts a user to search the
search key word with the search engine.

However, because the search key word is displayed for a
short time in many cases, a user may miss the search key
word. When a situation is not the case that the user immedi-
ately performs the search on the internet, sometimes the user
forgets the displayed search key word before the search.

In order to avoid the problem, it is conceivable that a
character string of the search key word is recognized from the
TV broadcasting image to extract the search key word.

For example in an internet television device disclosed in
Patent Document 1 (Japanese Unexamined Patent Publica-
tion No. 2010-039647), the character string is detected from
a video picture of TV broadcasting by character recognition,
a word is detected from the detected character string, and a
key word used to search information on a network is decided
from the detected word according to a predetermined condi-
tion.

Patent Document 2 (Japanese Unexamined Patent Publi-
cation No. 2009-188886) discloses an information process-
ing device that performs the search on the internet using a key
word detected from various search guiding screen presented
by the TV broadcasting. Specifically, a change amount
between a latest input image and a preceding input image
within a predetermined time is calculated, and character rec-
ognition processing is performed in a region where the
change amount is less than or equal to a threshold. The image
including the character string is necessary to be continuously
displayed for a certain period of time so that the user can
recognize the character string. Therefore, extremely small
change amount of the character string is considered, so that
the character string including the key word can be extracted
by the character recognition processing.

SUMMARY

In accordance with one aspect of the present invention,
there is provided a key word detection device for detecting a
search key word from a target image in order to perform a
search with a search engine on the internet, the key word
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2

detection device comprising: processor configured to operate
as a feature point detector configured to detect a feature point
of a specific character string from the target image, the spe-
cific character string prompting a user to perform the search;
a key word recognition unit configured to recognize a char-
acter string existing in surroundings of the feature point
detected by the feature point detector as the search key word
in the target image; and a storage for storing character infor-
mation and data of the target image used by the processor.

In accordance with another aspect of an embodiment of the
present invention, there is provided a display apparatus com-
prising: the key word detection device for detecting the search
key word from the target image in order to perform the search
with the search engine on the internet; and a display device
configured to display the search key word detected by the key
word detection device and the target image.

In accordance with yet another aspect of an embodiment of
the present invention, there is provided a method for control-
ling a key word detection device configured to detect a search
key word from a target image, the search key word being used
to perform a search with a search engine on the internet, the
key word detection device comprising a processor configured
to carry out steps of the method and a storage for storing
character information and data of the target image used by the
processor, the method comprising: a feature point detection
step of detecting a feature point of a specific character string
from the target image, the specific character string prompting
auser to perform the search; and a key word recognition step
of recognizing a character string existing in surroundings of
the feature point detected in the feature point detection step as
the search key word in the target image.

In accordance with another aspect of an embodiment of the
present invention, there is provided a non-transitory com-
puter-readable recording medium, having stored thereon
computer-readable instructions for executing, by a computer,
the method for controlling a key word detection device con-
figured to detect a search key word from a target image.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a schematic configu-
ration of a reproduction device according to a first embodi-
ment of the invention.

FIG. 2 is a flowchart illustrating a procedure of key word
detection processing performed by a controller of the repro-
duction device.

FIG. 3 is a flowchart illustrating a procedure of search
window detection processing performed by a search window
detector of the reproduction device.

FIGS. 4(a) and 4(b) are views illustrating examples of a
search window.

FIG. 5 is a block diagram illustrating a schematic configu-
ration of a display device according to a second embodiment
of the invention.

FIG. 6 is a flowchart illustrating a procedure of processing
performed by a search key word producing unit of the display
device.

FIG. 7 is a front view of the display device, and a view
illustrating a display example of a display unit in the display
device.

FIG. 8 is a flowchart illustrating a procedure of another
piece of processing performed by the search key word pro-
ducing unit.

FIGS. 9(a) to 9(e) are views illustrating various forms of

search windows and “#%8 > character strings.
DETAILED DESCRIPTION

In the internet television device of Patent Document 1
(Japanese Unexamined Patent Publication No. 2010-
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039647), the key word is detected after the character recog-
nition is performed to an entire video picture of the TV
broadcasting. In this case, it is necessary to perform a first
processing to match a feature point of the character against a
feature point of the target image and a second processing to
search the key word from the character string detected by the
matching with respect to each of many characters. Particu-
larly, in the case of a kanji-character cultural zone such as
Japan and China, since the number of target characters for
character recognition is three thousands or more, a processing
burden increases and a processing time is lengthened.

On the other hand, in the information processing device of
Patent Document 2 (Japanese Unexamined Patent Publica-
tion No. 2009-188886), an image region serving as the char-
acter recognition target is restricted to the region where the
change amount between the latest input image and the pre-
ceding input image within a predetermined time is less than or
equal to the threshold, so that the processing time can be
shortened. However, it is necessary to deal with at least two
frame images in order to calculate the change amount. There-
fore, unfortunately a large amount of memory capacity is
used to lengthen the processing time. For the same reason, the
information processing device cannot be used for a still
image.

Therefore, a technology focusing on the fact that a search
window used to input the search key word is provided in a
distinct form is proposed as a technology for rapidly extract-
ing the search key word.

FIGS. 9(a) to 9(e) illustrate examples of the search win-
dow. As illustrated in FIGS. 9(a) to 9(e), in many cases the
search window is provided on the left side of the character

string, such as “ %% ”, which prompts the user to perform the
search, in a rectangular form or a form that is similar to the
rectangular form with round right and left sides. Sometimes
the character string such as “#%  is provided while sur-
rounded by a rectangular frame or the like, or sometimes the
character string is provided while not surrounded by the
frame.

For example, Patent Document 3 (Japanese Unexamined
Patent Publication No. 2009-044658) discloses a technology
for extracting a place of a horizontal or vertical straight line
from the image. Therefore, the region representing the search
window of the search engine is specified, and the search key
word can be extracted from the region.

In Patent Document 4 (Japanese Unexamined Patent Pub-
lication No. 2010-152800), a video picture having the shape
of a character input region (search window) and having an
array of characters to be input to the character input region is
extracted from a video picture displayed on a screen. There-
fore, only the search window region where the characters are
arrayed in the character input region in a distinct form can
correctly be extracted from the image.

However, sometimes many rectangles or polygons similar
to the search window but not the search window are displayed
in video images including a landscape, such as the TV broad-
casting image. In Patent Documents 3 and 4, it is necessary to
extract the character or the feature amount of the character
with respect to each of the rectangles or polygons, which
lengthens the processing time. Particularly, the long process-
ing time is a serious problem when dealing with video image
in which real-time property is required.

In view of the above problem, an object of an embodiment
of'the invention is to provide a key word detection device that
can rapidly detect a search key word.
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[First Embodiment]

A first embodiment of the invention will be described
below with reference to FIGS. 1 to 4(b).

[Configuration of Reproduction Device]

FIG. 1 illustrates a schematic configuration of reproduc-
tion device (key word detection device) 110 of the first
embodiment. Reproduction device 110 reproduces a stored
video image data and transmits the reproduced video image
data to an external device such as a display device. As illus-
trated in FIG. 1, reproduction device 110 includes a controller
10, a transmitter 101, and a storage 104.

The Controller 10 wholly controls operation of each con-
figuration in the reproduction device 110. For example, the
controller 10 is constructed with a computer including a CPU
(Central Processing Unit) and a memory. Operation control of
each configuration is performed by causing the computer to
execute a control program. The Controller 10 is described in
detail later.

The Storage 104 is one in which information is recorded,
and the storage 104 is constructed with a storage device such
as a hard disk, a flash memory, a ROM (Read Only Memory),
and a RAM (Random Access Memory). The Storage 104 is
described in detail later.

The Transmitter 101 converts data from the controller 10
into a form suitable for data transmission, and transmits the
data to an external device. The data may be transmitted in
either wired or wireless manner.

In the first embodiment, the reproduction device 110
detects a search key word from a still image (target image)
present in a video image in order to perform a search with a
search engine on the internet. The Reproduction device 110
detects a feature point of a specific character string prompting
a user to perform the search in the still image, detects from
surroundings of the detected feature point a search window
used to input the search key word, and recognizes the char-
acter string in the detected search window as the search key
word.

Therefore, compared with the case that the specific char-
acter string is extracted after the character recognition is
performed to the whole still image, it is only necessary to
perform matching against the feature points of some specific
character strings, and it is not necessary to perform matching
against the feature points of many characters. As a result, the
feature point of the specific character string can be rapidly
detected. Similarly, a shape of the search window is restricted
to, for example, a rectangle, so that the search window can be
rapidly detected. A region where the character string is rec-
ognized as the search key word is restricted to the search
window, so that the character string can be rapidly recog-
nized. As a result, the search key word can be rapidly detected
than ever before.

The feature point of the specific character string is detected
from the still image, so that processing can accurately be
performed in real time even for a complicated background.
Even if the background of the specific character string such as

“#%  has a gradation, or even if'a landscape is inserted in the
background of the specific character string, the character
string can be rapidly recognized, and therefore the detection
accuracy of the search key word can be improved. Even if the

specific character string such as “ 45 > is not surrounded by
the rectangle, the detection can be properly performed. It is
not necessary to deal with a plurality of frame images, and it
is not necessary to ensure a memory capacity for the frame
images.

The Controller 10 and the storage 104 will be described in
detail below. As illustrated in FIG. 1, the controller 10
includes a video image reproducer 111, a still image repro-
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ducer 112, a character string detector 113 (feature point
detector), a search window detector 115, a character recog-
nition unit 116 (key word recognition unit), and a combina-
tion unit 117. The Storage 104 includes a image information
storage 121 and a character information storage 122.

The video image data is stored in the image information
storage 121. A character information DB (database) is stored
in the character information storage 122. The character infor-
mation DB is information on a character, and is information
necessary to detect the specific character string and to recog-
nize various characters. Specifically, the character informa-
tion DB includes a character code, a feature amount of the
specific character string, and feature amounts of various char-
acters.

The Video image reproducer 111 reproduces the video
image data stored in the image information storage 121. The
Video image reproducer 111 transmits the reproduced video
image data to the still image reproducer 112 and the combi-
nation unit 117. Alternatively, the still image data may be
stored in the image information storage 121, and the video
image reproducer 111 may reproduce the still image data.
Because the reproduction is a well-known technology, the
detailed description of the reproduction is neglected.

The Still image reproducer 112 generates the still image by
decoding the video image data from the video image repro-
ducer 111 at predetermined time intervals. The Still image
reproducer 112 transmits the generated still image to the
character string detector 113.

The Character string detector 113 detects the specific char-
acter string by detecting the feature point of each character
present in the specific character string prompting the user to
perform the search from the still image transmitted from the
still image reproducer 112. The Character string detector 113
transmits positional information on which the detected spe-
cific character string is located in the still image to the search
window detector 115 together with the still image. A portion
in which brightness changes rapidly in the image can be cited
as an example of the feature point.

Patent Document 5 (Japanese Patent No. 4893861) dis-
closes an example of a method for detecting the specific
character string. At least one cluster including a given number
or more of pixel groups having similar colors is defined based
on color information of each pixel constituting the still image.
The still image is divided into a region of the pixel groups
belonging to the defined cluster and a region of other pixel
groups to generate a clipping image in which the region of the
other pixel groups is removed from the still image. The fea-
ture point of each character present in the specific character
string is detected from the generated clipping image, thereby
detecting the specific character string.

CHER T, <Y—F ) <R >, “F = v 7 and the translated
words thereof can be cited as an example of the specific
character string prompting the user to perform the search.

Hereinafter, #% ~ is used as the specific character string
prompting the user to perform the search, and the specific

character string is written as a “ #%  character string.
Using the still image and the positional information on the

“#a% > character string from the character string detector
113, the search window detector 115 detects the search win-

dow from the surroundings of the position where the “ #5% >
character string is located in the still image. The Search win-
dow detector 115 transmits the information on the region
where the detected search window is located in the still image
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6

to the character recognition unit 116 together with the still
image. The processing of detecting the search window is
described in detail later.

The Character recognition unit 116 recognizes one or a
plurality of characters in the search window using the still
image and the region information on the search window from
the search window detector 115. The Character recognition
unit 116 transmits the character string constructed with the
recognized characters as the search key word to the combi-
nation unit 117.

Non-Patent Document 1 (“Dijitaru Gazo Shori (Digital
image processing)”, 2nd edition, Computer Graphic Arts
Society, 2009, pp.311-313) discloses an example of a method
for recognizing the character, and there is also another
method for recognizing the character. That is, circumscribed
rectangle information on the character image in which the
character should be recognized is acquired using a histogram
for counting the number of black pixels. Then a feature vector
of the character image is obtained by extracting an edge
component or the like of the character image within the cir-
cumscribed rectangle. The character code of one or a plurality
of characters having a high degree of similarity to the char-
acter image is acquired by comparing the feature vector ofthe
character image to a feature vector in a character recognition
dictionary previously stored in the character information stor-
age 122. The character code becomes the character code of
the character recognized from the character image.

The Combination unit 117 combines the search key word at
a proper place of the video image using the video image data
from the video image reproducer 111 and the search key word
from the character recognition unit 116. The Combination
unit 117 transmits the video image data in which the search
key word is combined to an external device through the trans-
mitter 101.

[Processing in Reproduction Device]

The processing in the reproduction device 110 having the
above configuration will be described below with reference to
FIG. 2. In the first embodiment, the reproduced image data is
video image (streaming video image) data.

FIG. 2 is a flowchart illustrating a procedure of the key
word detection processing performed by the controller 10 of
the reproduction device 110. As illustrated in FIG. 2, clock
time t of a timer (not illustrated) is set to 0 to perform initial-
ization in which a search window detection state flag detect-
Flag is not set (FALSE), in other words, the search window is
not detected (S101 and S102). The Video image reproducer
111 starts the video image reproduction (S103). Therefore,
the reproduced video image data is transmitted to the external
device through the combination unit 117 and the transmitter
101.

Then the still image reproducer 112 determines whether
clock time t satisfies a condition of t=kxt0 (S104). Where k is
a natural number and t0 is a predetermined period. When the
clock time t does not satisfy the condition (NO in S104), the
procedure goes to Step S111.

On the other hand, when the clock time t satisfies the
condition (YES in S104), the still image reproducer 112
generates the still image by decoding the video image data
(frame image data) reproduced by the video image repro-
ducer 111 (S105). The period during which the still image is
produced can be adjusted by properly setting the predeter-
mined period t0.

Then the character string detector 113 detects the character
string prompting the user to perform the search processing,

namely, the “ 3 ” character string in the still image gener-
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ated by the still image reproducer 112 (S106, feature point

detection step). When the “#3% > character string cannot be
detected (NO in S107), the procedure goes to Step S111.

On the other hand, when the “ #5% > character string can be
detected (YES in S107), the search window detector 115
detects the search window from the surroundings of the posi-

tion where the “ 3 > character string detected by the char-
acter string detector 113 is located in the still image (S108).
The processing of detecting the search window is described in
detail later. When the search window can be detected (YES in
S109), the procedure goes to Step S115. On the other hand,
when the search window cannot be detected (NO in S109), the
procedure goes to Step S110.

In Step S115, the search window detector 115 sets the
search window detection state flag detectFlag (TRUE). This
indicates the state in which the search window is detected.
Then the character recognition unit 116 recognizes one or a
plurality of characters in the search window detected by the
search window detector 115, and recognizes the character
string constructed with the recognized characters (S116, key
word recognition step). As described above, the character
recognition processing is performed by the well-known tech-
nology.

The Still image reproducer 112 waits until the clock time t
passes to satisfy a condition of t=kxtl (S117 and S118),
where t1 is a predetermined period satistying tl1=<t0. For
example, assuming that the clock time t at which the process-
ing in Step S116 has ended is t0', and that the condition of
t1=t0'<2xtl is satisfied, the still image reproducer 112 waits
until the clock time t=2xt1.

When the condition in Step S118is satisfied, the still image
reproducer 112 generates the still image similarly to Step
S105 (S119). Then, the procedure returns to Step S108, and
the search window detector 115 detects the search window.

That is, when the “ #%8 > character string is once detected to
detect the search window, the detection of the “#%& ** charac-
ter string is omitted until the search window is not detected.
Therefore, the search key word can be more rapidly detected.
The Period t1 during which the still image reproducer 112
produces the still image can be shortened compared with the
period t0 (t1<t0).

Because the feature point of the “ #5% > character string is
detected by checking the whole still image, time necessary for
the detection is lengthened with increasing size of the still
image. Accordingly, the delay of the detection of the search
key word due to the increased size of the still image can be
constrained in the above configuration. Particularly the con-
figuration is effectively used in the large-size still image such
as a full HD size (1920 pixelsx1080 pixels).

In Step S110, the character recognition unit 116 determines
whether the search window detection state flag detectFlag is
set (TRUE), in other words, whether the search window is
detected from the previous still image. When the search win-
dow is detected from the previous still image, in other words,
when the search window disappears in the present still image,
the procedure goes to Step S113. On the other hand, when the
search window is not detected from the previous still image,
in other words, when the state in which the search window is
not detected is continued, the procedure goes to Step S111.

In Step S113, the combination unit 117 combines the data
of the character string (recognized character string) recog-
nized by the character recognition unit 116 as the data of the
search key word candidate with the video image data repro-
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duced by the video image reproducer 111, and transmits the
combined video image data to the external device through the
transmitter 101 (S113).

In the case that the character recognition unit 116 cannot
recognize the character string, the combination unit 117 may
combine the data of an error message “character string cannot
berecognized” with the video image data, or directly transmit
the pre-combination video image data to the external device
through the transmitter 101. In the case that the character
recognition unit 116 can recognize the plurality of character
strings, the pieces of data of the recognized character strings
may be combined as the data of the search key word candidate
with the video image data.

Then the combination unit 117 is set to the state in which
the search window detection state flag detectFlag is turned off
(FALSE) (S114), and the procedure goes to Step S111.

After unit time elapses in Step S111, the video image
reproducer 111 determines whether the reproduction of the
video image data has ended (S112). When the reproduction of
the video image data has not ended, the procedure returns to
Step S104 to repeat the above operation. On the other hand,
when the reproduction of the video image data has ended, the
processing is ended.

[Search Window Detection Processing]

The detailed search window detection processing (S108) in
FIG. 2 will be described below with reference to FIGS. 3,
4(a),4(b),and 9(a)to 9(e). As illustrated in FIGS. 9(a) to 9(e),
generally a search window SB is located on a left side of

a “#% > character string SC, a right end of an upper side of
the search window SB is located on the upper left of

the “#% > character string SC, and the right end of a lower
side of the search window SB is located on the lower left of the

“#% > character string SC.
In the first embodiment, the search window SB is detected
as follows. Atfirst, a line segment extending leftward from the

region of the upper left of the “#% > character string SC is
detected as an upper line (upper side) of the search window
SB, and a line segment extending leftward from the region of

the lower left of the “#% > character string SC is detected as
a lower line (lower side) of the search window SB. Then, a
line (line segment or curved line) connecting the detected
right ends of the upper and lower lines is detected as a right
line of the search window SB, and a line (line segment or
curved line) connecting the detected left ends of the upper and
lower lines is detected as a left line of the search window SB.
Therefore, all the lines (upper line, lower line, right line, and
left line) constituting the search window SB are detected.
FIG. 3 is a flowchart illustrating a procedure of the search
window detection processing in which the search window
detector 115 of the first embodiment detects the search win-
dow SB. FIGS. 4(a) and 4(b) are views illustrating examples
of the search window, FIG. 4(a) illustrates the example in
which the search window is located near the left side of

the “#% > character string, and FIG. 4(b) illustrates the
example in which the search window is located near an upper

side of the “ 4% > character string.
As illustrated in FIGS. 3 and 4(a), a circumscribed rect-

angle BB of the “#% ” character string SC detected by the
character string detector 113 is acquired (S1081), an upper
left vertex of the acquired circumscribed rectangle BB is used
as a lower right vertex to set a horizontally-long rectangle A
having predetermined dimensions (S1082).

The line segment (first line segment) corresponding to the
upper side of the search window SB is detected from the set
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rectangle A (S1083). Specifically, in the set rectangle A, the
line segment extending in the horizontal direction (direction
parallel to the upper side of the circumscribed rectangle BB)
is detected as the first line segment.

In the case that a plurality of line segments are detected in
the rectangle A, preferably the line segment closest to the
lower side of the rectangle A is selected as the first line
segment. This is because, in the case that the line segment
closest to the lower side of the rectangle A is not selected, the
line segment remains in the search window SB to generate a
risk of false recognition due to the remaining line segment
during the character recognition in the search window SB.

When the first line segment cannot be detected (NO in
S1084), a determination that the search window SB cannot be
detected is made (S1084'), the search window detection pro-
cessing is ended, and the procedure returns to the original
processing in FIG. 2.

On the other hand, when the first line segment can be
detected (YES in S1084), a lower left vertex of the circum-
scribed rectangle BB is used as an upper right vertex to set a
horizontally-long rectangle B having predetermined dimen-
sions similar to the rectangle A (S1085). The line segment
(second line segment) corresponding to the lower side of the
search window SB is detected from the set rectangle B
(81086). Specifically, in the set rectangle B, the line segment
extending in the horizontal direction (direction parallel to the
lower side of the circumscribed rectangle BB) is detected as
the second line segment.

In the case that a plurality of line segments are detected in
the rectangle B, preferably the line segment closest to the
upper side of the rectangle B is selected as the second line
segment. This is because, in the case that the line segment
closest to the upper side of the rectangle B is not selected, the
line segment remains in the search window SB to generate the
risk of the false recognition due to the remaining line segment
during the character recognition in the search window SB.

When the second line segment cannot be detected (NO in
S1087), a determination that the search window SB cannot be
detected is made (S1084'), the search window detection pro-
cessing is ended, and the procedure returns to the original
processing in FIG. 2. On the other hand, when the second line
segment can be detected (YES in S1087), the procedure goes
to Step S1088.

It is deemed that the upper and lower sides of the search
window SB are substantially equal to each other in length.
Accordingly, in the case that the first and second line seg-
ments detected in Steps S1083 and S1086 differ significantly
from each other in length, the first and second line segments
will be deemed to be not the upper and lower sides of the
search window SB.

Therefore, whether a difference in length between the first
and second line segments is greater than or equal to a prede-
termined threshold is determined in Step S1088. When the
difference in length is greater than the predetermined thresh-
old (NO in S1088), a determination that the search window
SB cannot be detected is made (S1084"), the search window
detection processing is ended, and the procedure returns to
the original processing in FIG. 2.

On the other hand, when the difference in length is less than
or equal to the predetermined threshold (YES in S1088), both
ends of each of'the first and second line segments are extended
by a predetermined length (margin) to set a rectangle C in
which the two extended line segments are used as the upper
and lower sides (S1089). For the sake of easy understanding,
the upper and lower sides of the rectangle C are illustrated in
FIG. 4(a) as shifted from the upper and lower sides of the
search window SB.
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Two lines (line segments or arcs) corresponding to a left
side (left line) and a right side (right line) of the search
window SB are detected from the set rectangle C (S1090).
Specifically, in the set rectangle C, two lines coupling the first
and second line segments to each other are detected as the two
lines corresponding to the left and right lines.

The two lines may be the line segments or the arcs. A range
where the two lines corresponding to the left and right lines of
the search window SB is not necessarily set to the whole of the
rectangle C. For example, the line corresponding to the left
line may be detected in one third of the range on the left side
of the rectangle C while the line corresponding to the right
line may be detected in one third of the range on the right side
of the rectangle C. In this case, the time necessary for the
processing to detect the search window SB is shortened
because of the narrow detection range.

When the two lines corresponding to the left and right lines
of the search window SB are not detected (NO in S1091), a
determination that the search window SB cannot be detected
is made (S1084'), the search window detection processing is
ended, and the procedure returns to the original processing in
FIG. 2. On the other hand, when the two lines are detected
(YES in S1091), a determination that the search window SB
can be detected is made (S1092), the search window detection
processing is ended, and the procedure returns to the original
processing in FIG. 2.

Accordingly, the region where the search window SB is
detected is restricted to the rectangle A (upper portion detect-
ing rectangle), the rectangle B (lower portion detecting rect-
angle), and the rectangle C (side portion detecting rectangle).
Accordingly, the search window SB can be more rapidly
detected, and therefore the search key word can be more
rapidly detected.

Either the processing to detect the upper side of the search
window SB (S1082 to S1084) or the processing to detect the
lower side of the search window SB (S1085 to S1087) may be
performed first.

In the first embodiment, the character string detector 113
detects the feature point of each character present in

the “#% ” character string from the still image. Alternatively,

for example, one feature point (for example, “5 ) of each
character may be detected, and another feature point (for

example, “# ) of each character may be detected from the
surroundings of the detected feature point. Alternatively, the
character string detector 113 may simultaneously detect the

feature points of the plurality of characters (that is, “ %% )

present in the “#%8 > character string from the still image.
[Modification]
In the first embodiment, assuming that the search window

SB is located near the left side of the “# 5% * character string
SC, the search window SB is detected near the left side of the

“#%  character string SC. Alternatively, the search window
SB may be located near any one of the upper, lower, right, and

left sides of the “#5% > character string SC (character string
prompting the user to perform the search).
Even if the search window SB is located near any one ofthe

upper, lower, right, and left sides of the “#3 > character
string SC, the search window SB can be detected as follows.
Firstly, a detection priority order (for example, in the order of
the left, upper, right, and lower sides) is previously set with
respect to the upper, lower, right, and left directions of

the “#% > character string SC. The Search window SB is
detected in the set priority order. When the search window SB
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can be detected in a certain direction, the detection of the
search window SB is ended at that time.
The procedure to detect the search window SB in the neigh-

borhood on the left side of the “#3& > character string SC is
described above. As to a procedure to detect the search win-

dow SB in the neighborhood on the right side of the “##% >
character string SC, the “left” and the “right” may be replaced
with each other in the procedure to detect the search window

SB in the neighborhood on the left side of the “#% > char-
acter string SC.
An example of the procedure to detect the search window

SB in the neighborhood on the upper side of the “4#5%”
character string SC will be described with reference to FIG.
4(b).

Firstly, the circumscribed rectangle BB of “ #:% > charac-
ter string SC is acquired, the upper left vertex of the acquired
circumscribed rectangle BB is used as the lower right vertex
to set a horizontally-long rectangle A' having predetermined
dimensions, and the upper right vertex of the circumscribed
rectangle BB is used as the lower left vertex to set a horizon-
tally-long rectangle B' having predetermined dimensions
similar to those of the rectangle A'. Then, in the rectangle A',
areversely-U-shaped line in which the upper and lower sides
reach the right end of the rectangle A' is detected as the first
line, and in the rectangle B', a U-shaped line in which the
upper and lower sides reach the left end of the rectangle B' is
detected as the second line.

A third line coupling the upper sides of the first and second
lines to each other is detected, and a fourth line coupling the
lower sides of the first and second lines to each other is
detected, thereby detecting the search window SB surrounded
by the first to fourth lines. Alternatively, the rectangle A
including the upper sides of the first and second lines is set,
the rectangle B including the lower sides of the first and
second lines is set, and the search window SB may be detected
by performing a procedure similar to the procedure in FIG.
4(a). As to a procedure to detect the search window SB in the

neighborhood on the lower side of the “ #5% ” character string
SC, the “upper” and the “lower” may be replaced with each
other in the procedure to detect the search window SB in the

neighborhood on the upper side of the “ #% ” character string
SC.

[Second Embodiment]

A second embodiment of the invention will be described
with reference to FIGS. 5 to 8. For the sake of convenience,
the configuration having the same function as the configura-
tion of the first embodiment is designated by the same
numeral, and the description is neglected.

[Configuration of Display Device]

FIG. 5 is a block diagram illustrating a schematic configu-
ration of display device 200 (display apparatus) according to
a second embodiment of the invention. A Display device 200
of the second embodiment is what is called an internet tele-
vision receiver in which an internet connection function is
added to the TV receiver.

As illustrated in FIG. 5, compared with the reproduction
device 110 in FIG. 1, the display device 200 has the configu-
ration in which a network I/F (interface) unit 202, a manipu-
lation unit 206, and a broadcasting receiver 207 are added
when a display unit 201 is provided instead of the transmitter
101. Compared with the controller 10 of the reproduction
device 110 in FIG. 1, a controller 20 of the display device 200
has the configuration in which a key word candidate produc-
ing unit 217 and a search request unit 218 are added.
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The Display unit 201 displays various pieces of informa-
tion such as the character and the image based on the image
data from the controller 20. The Display unit 201 is con-
structed with a display device such as an LCD (liquid crystal
display device), a CRT (cathode ray tube), and a plasma
display.

The Network I/F unit 202 interfaces between the controller
20 and an external communication network (not illustrated).
Specifically, the network I/F unit 202 is connected to the
communication network, converts the data from the control-
ler 20 into the data having the form suitable for the commu-
nication network, and transmits the converted data to the
communication network. The Network I/F unit 202 also con-
verts the data from the communication network into the data
having the form suitable for the processing in the controller
20, and transmits the converted data to the controller 20.

The Manipulation unit 206 receives various inputs fromthe
user by user’s manipulation, and is constructed with an input
button, a touch panel, and other manipulation devices. The
Manipulation unit 206 converts the information manipulated
by the user into manipulation data, and transmits the manipu-
lation data to the controller 20. Examples of other manipula-
tion devices include a keyboard, a numerical keypad, and a
pointing device such as a mouse.

The Broadcasting receiver 207 receives a TV broadcasting
wave from an external broadcasting station through an
antenna (not illustrated). The Broadcasting receiver 207
extracts AV (Audio Visual) data from the received TV broad-
casting wave, and stores the extracted AV data in image infor-
mation storage 121 through the controller 20.

The Key word candidate producing unit 217 is provided
between a character recognition unit 116 and a combination
unit 117, and produces the search key word candidate based
on the one or plurality of recognized character string recog-
nized by the character recognition unit 116. The Key word
candidate producing unit 217 transmits the produced search
key word candidate to the combination unit 117 and the
search request unit 218. Therefore, the search key word can-
didate is combined with the video image by the combination
unit 117, and displayed on the display unit 201. The Key word
candidate producing unit 217 is described in detail later.

The Search request unit 218 makes a request to perform the
search using the search key word acquired through the
manipulation unit 206 by the user to the network search
engine on the internet through the I/F unit 202. Specifically,
the search request unit 218 sets the search key word selected
through the manipulation unit 206 by the user in the search
key word candidates from key word candidate producing unit
217. The Search request unit 218 makes the request to per-
form the search using the search key word to the search engine
through the network I/F unit 202. The Search request unit 218
acquires a result of the search from the search engine through
the network I/F unit 202. The acquired result of the search is
displayed through the combination unit 117 and the display
unit 201.

[Detailed Production of Search Key Word]

The Key word candidate producing unit 217 will be
described in detail below. In the second embodiment, the key
word candidate producing unit 217 provides a candidate order
to the plurality of recognized character strings, and produces
the recognized character strings having the top candidate
order to the predetermined candidate order as the search key
word candidates. With regard to the candidate order, a statis-
tical amount (for example, average value) of degrees of
matching reliability of the character constituting the recog-
nized character string is arranged in the descending order. As
used herein, the degree of matching reliability of the character
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means a degree of matching between the feature of the char-
acter in a search window SB and the feature of the character
stored in a character information storage 122 with respect to
the recognized character.

FIG. 6 is a flowchart illustrating a procedure of the key
word candidate producing processing performed by the key
word candidate producing unit 217. The key word candidate
producing processing is performed in Step S113 of FIG. 2.

As illustrated in FIG. 6, an initialization is performed to set
jto1(S2021), and the character candidate in which the degree
of matching reliability is higher than a predetermined thresh-
old is selected with respect to a jth character in the character
string recognized by the character recognition unit 116
(S2022).

From the viewpoint of reducing processing burden, desir-
ably the maximum number of character candidates is
restricted to a predetermined number (for example, three). In
the case the character candidates differ largely from each
other in the degree of matching reliability, there is a high
possibility that the character candidate having the higher
degree of matching reliability is correctly recognized and the
character candidate having the lower degree of matching
reliability is wrongly recognized. Accordingly, desirably the
character candidate is restricted to the character candidate in
which the difference with the highest degree of matching
reliability falls within a predetermined range.

The processing in Step S2022 is repeated with respect to all
the characters in the recognized character string (S2023 and
S2024). Then the character string candidate is produced by
combining character candidates of the characters in the rec-
ognized character string (S2025). Accordingly, (the number
of character string candidates)=(the number of character can-
didates of first character)x(the number of character candi-
dates of second character)x . . . x(the number of character
candidates of the final character) is obtained.

An average value (score) of the degrees of matching reli-
ability is calculated with respect to each of the produced
character string candidates, and the character string candidate
having the higher calculated average value is selected as the
recognized character string (S2025). The selected recognized
character string is transmitted as the search key word candi-
date to the combination unit 117 and the search request unit
218.

From the viewpoint of reducing processing burden, desir-
ably the maximum number of recognized character strings is
restricted to a predetermined number (for example, three). In
the case the character string candidates differ largely from
each other in the average value of the degrees of matching
reliability, there is a high possibility that the character string
candidate having the higher average value of the degrees of
matching reliability is correctly recognized and the character
string candidate having the lower average value of the degrees
of matching reliability is wrongly recognized. Accordingly,
desirably the character string candidate is restricted to the
character string candidate in which the difference with the
highest average value of the degrees of matching reliability
falls within a predetermined range.

FIG. 7 is a front view of the display device 200, and
illustrates an example in which the search key word candi-
dates are displayed on a display screen 2011 of the display
unit 201. As illustrated in FIG. 7, the video image is displayed
from the right portion to central portion of the display screen

2011. The video image includes a “ #% ” character string SC
and a search window SB located near the left side of
the “#% > character string SC, and the search window SB
includes a character string “new model”.
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On the other hand, the search key word candidates are
displayed in the left portion of the display screen 2011

together with past histories. Specifically, «“==a—F71 >,

“Zm—F7 /L7, and ¢ = =—EF A illustrated in the lower
left of the display screen 2011 are the search key word can-

didates produced from the character string “ ==—%%1""in
a present search window SB. “B#EE G », “BEREI 5 5<7,

and “B{§€ I 5 ” illustrated in the left center of the display
screen 2011 are the search key word candidates produced
from the character string in a previously-displayed search

window SB. “7LE OFE®R”  “FLEOEL”

“FLEORES” illustrated in the upper left of the display
screen 2011 are the search key word candidates produced
from a character string in a search window SB displayed
before the previously-displayed search window SB.

The number starting from 1 is provided to each search key
word candidate in the descending order of the score. Desir-
ably an initial position of a pointer, which is used by the user
in order to select the search key word during the search on the
internet, is set to a position of the search key word candidate
having the number 1 on display screen 2011. In this case, time
necessary for the user to select the correct search key word
can be shortened, because a possibility of correctly recogniz-
ing the character string in the search window SB is enhanced
with increasing score of the search key word candidate. The
number of search key word candidates may be increased. In
this case, a possibility that the proper search key word is
present in the search key word candidate is further enhanced.

In the case that the instances of processing in Steps S108,
S109, and S115to S119 of FIG. 2 are repeated, similar search
window SB is present in the produced plurality of still images.
In this case, the recognized character string is selected in each
still image, and a different recognized character string having
the higher score may be selected as the search key word
candidate in the selected recognized character strings. In the
case that the same recognized character strings are selected in
the plurality of still images, the scores of the recognized
character strings of still images may be integrated to use the
integrated score or the average value of the scores as the score
of the recognized character strings.

Inthe video image including the search window SB, some-
times the character string does not appear at one instance in
the search window SB but the character string appears gradu-
ally as if the user inputs the characters. In this case, it is
deemed that a recognized character string having a larger
number of characters selected from a later still image in the
plurality of still images is more appropriate for the search key
word candidate rather than a recognized character string hav-
ing a smaller number of characters selected from an earlier
still image.

Therefore, desirably the score is weighted such that the
score of the recognized character string selected from the later
still image is higher than that of the recognized character
string selected from the earlier still image. Specifically, in the
case that the numbers of characters of the recognized charac-
ter strings selected from two continuous still images differ
from each other, the weight of the score of the recognized
character string selected from the later still image is
increased. Therefore, the appropriate search key word candi-
date can be displayed.

FIG. 8 is a flowchart illustrating a procedure of the key
word candidate producing processing in which the weighting
is considered. As illustrated in FIG. 8, an initialization is
performed to set i to 1 and to set num to 0 (S201). The

and
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processing in FIG. 6 is performed to the ith still image, and the
selected recognized character string and the score thereof are
acquired (S202).

Whether the number of characters of the acquired recog-
nized character string differs from the number of characters of
the recognized character string selected from the (i-1)-th
(previous) still image is determined (S203). When the number
of characters of the acquired recognized character string dif-
fers from the number of characters of the recognized charac-
ter string selected from the (i-1)-th still image, num is incre-
mented (S204). That is, num expresses the number of times at
which the number of characters of the recognized character
string changes. For i=1, the number of characters of the rec-
ognized character string selected from the Oth still image may
be set to 0, or Steps S203 and S204 may be skipped.

A product of num and a given constant is added to the score
of the recognized character string selected from the ith still
image (S205). That is, the weight added to the score increases
every time the number of characters changes.

Then Steps S203 to S205 are repeated in time series order
with respect to all the still images (S206 and S207). In the
recognized character strings selected from the still images, a
recognized character string having the higher weighted score
is selected as the search key word candidate (S208). The
selected search key word candidate is transmitted to the com-
bination unit 117 and the search request unit 218. From the
viewpoint of reducing processing burden, desirably the maxi-
mum number of search key word candidates is restricted to a
predetermined number (for example, three).

Referring to the display example in FIG. 7, the search key
word candidates illustrated in the left center in the display
screen 2011 is selected in the case that the character strings
are displayed in the search window SB in the order of

“RfEY 9 “BIE¥ I <”, and “BHEHEE4 . In this case,
because the later the recognized character string is displayed,
the more the weighting increases and the smaller the number
provided to the recognized character string as the search key
word candidate becomes, so that the search key word candi-
date having the smaller number is displayed in the upper
portion.

The invention is not limited to the above embodiments, but
various changes can be made without departing from the
scope of the invention. The embodiment obtained by a proper
combination of technical means disclosed in the different
embodiments is also included in the technical scope of the
invention.

For example, in the embodiments, the search window SB is

detected from the position of the detected “#%% > character
string SC to select the search key word candidate in the search
window SB. Alternatively, the search key word candidate
may directly be selected from the surroundings of the

detected “#i5 ” character string SC. In this case, there is a
risk of widening the character string detection region of the
character string or a risk of wrongly recognizing the external
character string from the search window SB. However, the
processing of detecting the search window SB can be elimi-
nated.

In the embodiments, the internet television receiver is par-
ticularly described. However, the invention can be applied to
mobile devices, such as a mobile phone and a portable game
machine, in which the TV broadcasting can be viewed when
internet communication is conducted.

Eachunit of the reproduction device 110 of an embodiment
of the invention may be constructed with hardware logic or
implemented by software using a CPU (Central Processing
Unit).
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That is, the reproduction device 110 includes the CPU that
executes a command of a control program implementing each
function, a ROM in which the control program is stored, a
RAM on which the control program is expanded, and a stor-
age (recording medium), such as a memory, in which the
control program and various pieces of data are stored.

The recording medium in which a program code (execut-
able format program, intermediate code program, and source
program) of the control program that is of the software imple-
menting each function is recorded in a computer-readable
manner is supplied to the reproduction device 110, and a
computer (or CPU or MPU) reads and executes the program
code recorded in the recording medium, which allows the
object of the invention to be also achieved.

Examples of the recording medium include tape systems
such as a magnetic tape and a cassette tape, disk systems
including magnetic disks such as a floppy (registered trade-
mark) disk and a hard disk and optical disks such as a CD-
ROM, an MO, an MD, a DVD, and a CD-R, card system such
as an IC card (including a memory card) and an optical card,
and semiconductor memory systems such as a mask ROM, an
EPROM, an EEPROM (registered trademark), and a flash
ROM.

The Reproduction device 110 is configured to be able to be
connected to a communication network, and the program
code may be supplied through the communication network.
There is no particular limitation to the communication net-
work. For example, the internet, an intra-net, an extra-net, a
LAN, an ISDN, a VAN, a CATV communication network, a
virtual private network, a telephone line network, a mobile
communication network, and a satellite communication net-
work can be used as the communication network. There is no
particular limitation to a transmission medium constituting
the communication network. For example, both a wired trans-
mission medium such as IEEE1394, a USB, a power-line
carrier, a cable TV line, a telephone line, and an ADSL line
and a wireless transmission medium such as an infrared ray
including IrDA and a remote controller, Bluetooth (registered
trademark), 802.11 wireless, HDR, a mobile phone network,
a satellite line, and a digital terrestrial broadcasting network
can be used as the transmission medium.

A key word detection device of an embodiment of the
invention is configured to detect a search key word from a
target image in order to perform a search with a search engine
on the internet. In order to solve the above problem, the key
word detection device includes: a feature point detector con-
figured to detect a feature point of a specific character string
from the target image, the specific character string prompting
a user to perform the search; and a key word recognition unit
configured to recognize a character string existing in sur-
roundings of the feature point detected by the feature point
detector as the search key word in the target image.

Preferably the key word detection device of the invention
further includes a search window detector configured to
detect a search window from the surroundings of the feature
point detected by the feature point detector in the target
image, the search window being used to input the search key
word. In the key word detection device, preferably the key
word recognition unit is configured to recognize a character
string in the search window detected by the search window
detector as the search key word.

Generally, because the shape of the search window is
restricted to the rectangle or the like, the search window can
significantly rapidly be detected in the surroundings of the
feature point compared with the case that the character string
is detected by the character recognition. Because the inside of
the search window is much narrower than the surroundings of
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the feature point, the character string can significantly rapidly
be detected from the inside of the search window compared
with the case that the character string is detected from the
surroundings of the feature point. Accordingly, in the above
case, the search key word can more rapidly be detected.

In many cases the search window is located near the left

side of the specific character string, such as “#% ”, which
prompts the user to perform the search. Although the search
window has various shapes based on the rectangle, generally
the upper side is located in the upper left above an upper left
vertex coordinate of a circumscribed rectangle (bounding
box) of the specific character string, and the lower side is
located in the lower left below a lower left vertex coordinate
of the circumscribed rectangle. As used herein, the circum-
scribed rectangle means a minimum rectangle having contact
with the target.

Therefore, in the key word detection device of the inven-
tion, preferably the search window detector is configured to,
in the target image, obtain a circumscribed rectangle of the
specific character string, set an upper portion detecting rect-
angle in which an upper left vertex of the obtained circum-
scribed rectangle is used as a lower right vertex and a lower
portion detecting rectangle in which a lower left vertex of the
circumscribed rectangle is used as an upper right vertex,
detect an upper side and a lower side of the search window in
the set upper portion detecting rectangle and lower portion
detecting rectangle, set a side portion detecting rectangle in
which a rectangle constructed with the detected upper and
lower sides is widened in directions of both sides, and detect
the search window by detecting lines on right and left sides of
the search window in the set side portion detecting rectangle.

In this case, the region where the search window is detected
is restricted to the regions of the upper portion detecting
rectangle, the lower portion detecting rectangle, and the side
portion detecting rectangle. Accordingly, the search window
can be more rapidly detected, and therefore the search key
word can be more rapidly detected.

In the key word detection device of an embodiment of the
invention, preferably the target image is a series of still
images in a video image, and in a case where the search
window detector detects the search window from a certain
one of the still images, operation of the feature point detector
is eliminated until the search window is not detected from a
subsequent one of the still images.

In this case, the detection of the feature point of the specific
character string with the feature point detector is eliminated
when the search window is detected, so that the search key
word can be more rapidly detected. In addition, because the
feature point of the specific character string is detected by
checking the whole of the target image, the time necessary for
the detection is lengthened with increasing size of the target
image. Accordingly, in the above case, the delay of the detec-
tion of the search key word due to the increased size of the
target image can be constrained.

The character obtained by the character recognition
includes some character candidates in the order of the degree
of matching reliability. Although the first character candidate
is not always the correct character, there is a high possibility
that one of the high-order (for example, first to third) charac-
ter candidates is the correct character.

Therefore, in the key word detection device of an embodi-
ment of the invention, preferably the key word recognition
unit is configured to recognize the character to detect one or a
plurality of character candidates satisfying a predetermined
condition in each character constituting the character string in
the search window, and the key word recognition unit is
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configured to produce a plurality of search key word candi-
dates by combining the character candidates of the characters.
In this case, a risk that the correct search key word is not
obtained by combining only the first character candidates can
be reduced.

It is considered that, even in the second character candidate
or later, the correct character has the high degree of matching
reliability or the difference in the degree of matching reliabil-
ity compared with the first character candidate is small.

Therefore, in the key word detection device of an embodi-
ment of the invention, preferably, in the predetermined con-
dition, a degree of matching reliability of the character rec-
ognition is greater than a predetermined threshold.
Preferably, in the predetermined condition, a difference
between a degree of matching reliability of the character
recognition and a degree of matching reliability of a character
candidate (first character candidate) having a maximum
degree of matching reliability falls within a predetermined
range. In these cases, the character candidate including the
correct character can properly be detected.

In the key word detection device of an embodiment of the
invention, preferably the key word recognition unit is config-
ured to set a score of a recognized character string in which
the character candidates of the characters are combined to an
average value of the degrees of matching reliability of the
character candidates constituting the recognized character
string, and set the recognized character string having a higher
score to the search key word candidate. In this case, the
candidate including the correct search key word can properly
be detected.

Sometimes the character string and the number of charac-
ters in the search window change with time. In this case, there
is a high possibility that the character string recognized after
the changes of the character string and the number of charac-
ters is the correct search key word.

Therefore, in the key word detection device of an embodi-
ment of the invention, preferably the target image is a series of
still images in a video image, the key word recognition unit is
configured to produce the search key word candidate from the
produced recognized character string after the search window
detector detects the search window from a certain one of the
still images until the search window is not detected from a
subsequent one of the still images, weighting of the score of
the recognized character string increases every time the num-
ber of characters of the recognized character string from the
subsequent still image changes compared to the number of
characters of the recognized character string from the certain
still image, and the recognized character string having a
higher weighted score is set to the search key word candidate.
In this case, the key word detection device of an example
embodiment of the present invention can deal with the case
that the character string and the number of characters in the
search window change with time.

As described above, in the key word detection device of an
example embodiment of the present invention, the feature
point of the specific character string prompting the user to
perform the search is detected in the target image, the char-
acter string existing in the surroundings of the detected fea-
ture point is recognized as the search key word, which allows
the search key word to be rapidly detected than ever before.
Therefore, the key word detection device of an embodiment
of the present invention can be applied to any device that
detects the search key word from the target image.

A key word detection device of an embodiment of the
invention is configured to detect a search key word from a
target image in order to perform a search with a search engine
onthe internet. In order to solve an above-mentioned problem
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of prior art, the key word detection device includes: a feature
point detector configured to detect a feature point of a specific
character string from the target image, the specific character
string prompting a user to perform the search; and a key word
recognition unit configured to recognize a character string
existing in surroundings of the feature point detected by the
feature point detector as the search key word in the target
image.

A method of an embodiment of the invention for control-
ling a key word detection device is configured to detect a
search key word from a target image, the search key word
being used to perform a search with a search engine on the
internet. In order to solve an above-mentioned problem of
prior art, the key word detection device controlling method
includes: a feature point detection step of detecting a feature
point of a specific character string from the target image, the
specific character string prompting a user to perform the
search; and a key word recognition step of recognizing a
character string existing in surroundings of the feature point
detected in the feature point detection step as the search key
word in the target image.

According to the above configuration and method, the fea-
ture point of the specific character string prompting the user to
perform the search is detected in the target image, and the
character string existing in the surroundings of the detected
feature point is recognized as the search key word.

Conventionally, like in Patent Document 1, sometimes the
specific character string is extracted after the character rec-
ognition is performed to the entire target image. In this case,
it is necessary to perform a first processing to match the
feature point of the character against the feature point of the
target image and a second processing to determine whether
the specific character string is present in the character string
detected by the matching of the first processing with respect
to each of many characters.

On the other hand, in an embodiment of the invention, it is
only necessary to perform processing to match the feature
point of the specific character string against the feature point
of the target image with respect to each of some specific
character strings. That is, in the invention, compared with the
conventional case, the feature point of the character is
matched against the feature point of the target image with
respect to each of a few characters in the first processing, and
the second processing is eliminated. Accordingly, the number
of instances of processing is decreased, and the number of
repeated times of the matching is also decreased, so that the
character string can rapidly be detected than ever before.

In the conventional case where a rectangular frame of the
search window is detected from the target image, because the
small number of feature points exists in a geometric configu-
ration such as the rectangle, many geometric configurations
are probably detected from the target image. Therefore, it is
necessary to specify the rectangular frame of the search win-
dow from the many geometric configurations detected. On
the other hand, in the embodiment of the invention in which
the feature character string is detected from the target image,
because the specific character string has many feature points,
there is a low possibility of detecting many character strings
from the target image. Therefore, there is a high possibility
that the search key word can be rapidly detected than ever
before.

The region where the character string is recognized as the
search key word is restricted to the surroundings of the
detected feature point, so that the character string can be
rapidly detected. Therefore, the search key word can be rap-
idly detected than ever before.
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“BFE 7, “Y—7F (search), “HEE >, “Fxz v (check)”,
and translated words thereof can be cited as an example of the
specific character string prompting the user to perform the
search. The feature point of the specific character string may
be detected in each character present in the specific character
string or in each set of a plurality of characters. In the case that
the feature point is detected in each character, the feature
point of a certain character present in the specific character
string is detected, and the feature point of another character
present in the specific character string may be detected from
the surroundings of the detected feature point.

The same advantageous effect as described above can be
obtained with any display apparatus including the key word
detection device having the above configuration and a display
device, the key word detection device configured to detect the
search key word used to perform the search with the search
engine on the internet, the display device configured to dis-
play the search key word detected by the key word detection
device and the target image.

Each unit of the key word detection device can be imple-
mented on a computer by a control program. Additionally, the
control program is stored in a computer-readable recording
medium, which allows the key word detection device to be
implemented on any computer.

As described above, in the key word detection device of the
invention, the feature point of the specific character string
prompting the user to perform the search is detected in the
target image, and the character string existing in the surround-
ings of the detected feature point is recognized as the search
key word. The feature point of the specific character string
can be rapidly detected, the character string can be rapidly
detected, and therefore advantageously the search key word
can be rapidly detected than ever before.

The invention claimed is:

1. A key word detection device for detecting a search key
word from a target image in order to perform a search with a
search engine on the internet, the key word detection device
comprising:

a processor configured to operate as:

a feature point detector configured to detect a feature
point of a specific character string from the target
image, the specific character string prompting a user
to perform the search;

a key word recognition unit configured to recognize a
character string existing in surroundings of the feature
point detected by the feature point detector as the
search key word in the target image;

a storage for storing character information and data of
the target image used by the processor; and

a search window detector configured to detect a search
window from the surroundings of the feature point
detected by the feature point detector in the target
image, the search window being used to input the
search key word;

wherein the key word recognition unit is configured to
recognize a character string in the search window
detected by the search window detector as the search
key word, and the search window detector is config-
ured to, in the target image, detect presence of the
search window in a neighborhood of the recognized
character string according to a detection priority order
set based on specific detection directions from the
character string.

2. The key word detection device according to claim 1,
wherein the search window detector is configured to, in the
target image,



US 9,305,234 B2

21

obtain a circumscribed rectangle of the specific character

string;

set an upper portion detecting rectangle in which an upper

left vertex of the obtained circumscribed rectangle is
used as a lower right vertex of the upper portion detect-
ing rectangle and set a lower portion detecting rectangle
in which a lower left vertex of the circumscribed rect-
angle is used as an upper right vertex of the lower portion
detecting rectangle;

detect an upper side and a lower side of the search window

in the set upper portion detecting rectangle and the set
lower portion detecting rectangle;

set a side portion detecting rectangle in which a rectangle

constructed with the detected upper and lower sides of
the search window is widened in directions of both sides;
and

detect the search window by detecting lines on right and

left sides of the search window in the set side portion
detecting rectangle.

3. The key word detection device according to claim 1,
wherein the target image is one of a series of still images in a
video image, and in a case where the search window detector
detects the search window from a specific one of the still
images, operation of the feature point detector is eliminated
until the search window is not detected from a subsequent one
of the still images.

4. The key word detection device according to claim 1,
wherein the key word recognition unit is configured to rec-
ognize the character to detect one or a plurality of character
candidates satisfying a predetermined condition in each char-
acter constituting the character string in the search window;
and

the key word recognition unit is configured to produce a

plurality of search key word candidates by combining
the character candidates of the characters.

5. The key word detection device according to claim 4,
wherein, in the predetermined condition, a degree of match-
ing reliability of the character recognition is greater than a
predetermined threshold.

6. The key word detection device according to claim 4,
wherein, in the predetermined condition, a difference
between a degree of matching reliability of the character
recognition and a degree of matching reliability of a character
candidate having a maximum degree of matching reliability
falls within a predetermined range.

7. The key word detection device according to claim 4,
wherein the key word recognition unit is configured to set a
score of a recognized character string in which the character
candidates of the characters are combined as an average value
of degrees of matching reliability of the character candidates
constituting the recognized character string, and set the rec-
ognized character string having a higher score compared to
other recognized character string as the search key word
candidate.
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wherein the target image is one of a series of still images in a
video image;
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the key word recognition unit is configured to produce the
search key word candidate from the produced recog-
nized character string after the search window detector
detects the search window from a specific one of the still
images until the search window is not detected from a
subsequent one of the still images;

weighting of the score of the recognized character string
increases every time the number of characters of the
recognized character string from the subsequent still
image changes compared to the number of characters of
the recognized character string from the specific still
image; and

the recognized character string having a higher weighted
score is set as the search key word candidate.

9. A display apparatus comprising:

the key word detection device according to claim 1 for
detecting the search key word from the target image in
order to perform the search with the search engine on the
internet; and

a display device configured to display the search key word
detected by the key word detection device and the target
image.

10. A method for controlling a key word detection device
configured to detect a search key word from a target image,
the search key word being used to perform a search with a
search engine on the internet, the key word detection device
comprising a processor configured to carry out steps of the
method and a storage for storing character information and
data of the target image used by the processor, the method
comprising:

a feature point detection step of detecting a feature point of

a specific character string from the target image, the
specific character string prompting a user to perform the
search;

a key word recognition step of recognizing a character
string existing in surroundings of the feature point
detected in the feature point detection step as the search
key word in the target image; and

a search window detection step of detecting a search win-
dow from the surroundings of the feature point detected
by the feature point detector in the target image, the
search window being used to input the search key word;

wherein the key word recognition step recognizes a char-
acter string in the search window detected in the search
window detection step as the search key word and the
search window detection step detects, in the target
image, presence of the search window in a neighborhood
of the recognized character string according to a detec-
tion priority order set based on specific detection direc-
tions from the character string.

11. A non-transitory computer-readable recording
medium, having stored thereon computer-readable instruc-
tions for executing, by a computer, a method according to
claim 10.



